Study design: Retrospective audit and interview-based study of a traumatic spinal cord injured cohort, assessing the incidence and risk of epididymo-orchitis (E-O). Objectives: Assess the potential risk factors for E-O in this cohort (spinal cord injured patients). Setting: Janbazan Clinic for Spinal Cord Injuries, Mashad, Iran. Methods: A retrospective notes audit of 169 male traumatic spinal cord injured (SCI) patients was performed. In addition, interviews were performed to confirm any equivocal data. The following risk factors were assessed: history of recurrent urinary tract infections (UTIs), urethral stricture, urethral diverticuli, urinary fistula, urinary calculi, spinal injury type, neurogenic bladder type, autonomic dysreflexia, vesico-ureteral reflux, sphincterotomy, vasectomy, marriage status, bladder residual and emptying method, ejaculation, spinal injury level, micturation control, and muscular spasm, which included detrusor, external sphincter or lower limb spasm. Results: A total of 65 patients from our group (38.5%) had suffered E-O at least once. E-O presented on average, 3.9 years after the SCI. Patients with a history of muscular spasm appeared less likely to develop E-O (Po0.05). None of the vasectomised patients developed E-O. The relation between all the other factors and E-O were not significant. Conclusions: Our study has shown that the presence of muscular spasm decreases the risk of E-O, although the mechanism remains unclear. Surprisingly, the other historical risk factors showed no clear relation with E-O occurrence.
Introduction
Long-term follow-up of patients with traumatic spinal cord injuries (SCI) sustained during several wars demonstrated that urological complications were the leading cause of mortality, with 43% of all deaths related to renal diseases. 1 Lapides et al 2 introduced the concept of clean intermittent self-catheterisation (CISC), which improved the management of neuropathic bladders, and decreased the mortality.
Epididymo-orchitis (E-O) is a common complication of SCI associated with neuropathic voiding dysfunction, and is associated with a 50% risk of azoospermia, and thus infertility in paraplegic patients. 3 We undertook a MEDLINEt search (OVIDt) between 1960 and April 2002 (keywords: epididymitis, orchitis and Epididymoorchitis, combined with spinal injuries, spinal cord, urogenital diseases, urological diseases, and urinary tract infection (UTI)), which revealed a lack of comprehensive studies dealing with potential risk factors for E-O in SCI patients.
Thus, in an attempt to reduce the incidence of E-O and consequently the risk of infertility in these patients, we investigated risk factors predictive of E-O associated with SCI.
Patients and methods
We reviewed 169 male patients who sustained their wartime spinal injuries between 1980 and 1988. These patients were all victims of the Iran-Iraq war, and the Janbazan centre in the northern-east province of Khorasan treated all. The war was over before the study began. All patients were traumatic victims of the war (bullet injuries, shrapnel injuries, and blunt injuries secondary to explosions). There was no evidence that the spinal injuries were caused by chemical or nerve toxins.
A retrospective notes analysis and patient interview was performed. All patients were under protocol-based review every 3-6 months, including routine urinalysis (mid-stream urine culture and microscopy), blood (creatinine, electrolytes, and full blood count) and ultrasound imaging. Other investigations such as intravenous urogram (IVU) and retrograde contrast urethral studies were applied when necessary.
We studied 18 potential risk factors for epididymitis and orchitis based on two proposed mechanisms: infection and urological factors. 4 Infective factors include a history of recurrent UTIs, urinary fistula, urethral diverticuli, urinary stones, bladder emptying methods, bladder residual urine, vesico-ureteral reflux, and micturition control. The urological factors were based on urethrovasal reflux and high voiding pressures, 5 such as including a history of sphincterotomy, 6 urethral stricture, 7 neurogenic bladder, 8 autonomic dysreflexia, and spinal injury type. Sensation on micturation was defined as the patient being incontinent, with sensation of voiding as reflected by incomplete spinal injury.
Vasectomy was also assessed as a potential inhibitor of urethro-vasal reflux. Ejaculation and marital status were also studied.
Bladder residual volume was measured by two methods: ultrasound scan, and the measurement of residual volume after catheterisation. Findings of voiding cysto-urethrogram (VCUG), ultrasound scan, and intravenous urogram (IVU) were used to determine vesico-ureteric reflux. Muscular spasm included detrusor, external urethral sphincter, and lower limbs muscular spasm. The main method for the diagnosis of spasm was testing the bulbo-cavernosus reflex. To do this the glans of the penis was pressed and the rectal tone was checked. If the tone was high, spasm was diagnosed. Results of VCUG were also checked for any sign of bladder trabeculation as an indicator of spastic bladder. These patients also showed some lower skeletal muscle spasm at the time of the test. For those patients with equivocal evidence of flaccid/spastic bladder, urodynamic studies were performed. This test was performed in a different centre and therefore was not routinely available for all patients (patients had to travel to another city).
Recurrent infection was defined as having more than one UTI in a month requiring treatment.
Binary logistic regression was used to examine the effect of different risk factors on the prevalence of E-O. This could only be applied if the total sample size was 20 or more, and the expected values were 45 for accuracy. Comparisons were expressed in terms of odds ratios with 95% confidence intervals and P-values. SPSS (version 10.0) for Windowst was used to perform these calculations.
Results
The 169 male patients were aged between 13 and 55 years at the time of injury (mean 22 years). In all, 21 patients were quadriplegic, 147 paraplegic and one hemiplegic. Clinical examinations revealed that 138 patients (82%) had complete SCI (ASIA Impairment Scale A), 30 (18%) were incomplete (ASIA Impairment Scale B-D) and one case was equivocal. None of the patients were classified as ASIA Impairment Scale E (normal sensory and motor function). 9 Diagnosed clinical syndromes 9 were: conus medularis (n ¼ 2); Brown-Sequard syndrome (n ¼ 5), cauda equina syndrome (n ¼ 3).
The time interval between the spinal cord injury and the first episode of E-O was recorded clearly in 65 patients. The average time interval was 3.9 years (range 1-13 years). First time E-O occurred in 9% of patients at 1 year and 80% at 5 years. The incidence of E-O in married men (n ¼ 139) compared to single men (n ¼ 30) was similar (40 and 33%, respectively; see Table 1 ). Of the 169 patients, 65 (38.5%) had suffered E-O at least once. The side of the infection was recorded in 59 patients (left: 22; right: 20; both: 17). As only four men underwent vasectomy, no meaningful analysis could be performed.
Risk factor correlation between E-O probability in SCI is summarised in Tables 1 and 2 .
Discussion
The pathophysiology of epididymitis remains unclear. 4 In a study of 22 men with Escherichia coli or idiopathic acute epididymitis, and nine controls, urethrovasal reflux secondary to high voiding pressures was suggested as the mechanism of E-O. 5 The cause of voiding dysfunction in approximately 50% of cases included proximal urethral strictures, bladder neck abnormalities, and detrusor external sphincter dyssynergia. 10 Nearly 40% of our patient group with SCI suffered E-O. Published data report up to 30% epididymitis rates in SCI patients whichever the mode of voiding. 11 Epididymitis rate in SCI patients who used clean intermittent catheterisation (CIC), ranged from 9 to 28.5%. [12] [13] [14] [15] Perrouin-Verbe et al, 15 reported a higher rate of epididymitis in a group who used CIC in the acute stage of the injury versus a group who used CIC late on. Others have shown an association between epididymitis with urethral indwelling catheters but the strength of the relation is unknown. 16, 17 Dewire et al, 18 found no statistical difference in the rate of epididymitis in quadriplegic patients who were catheterised compared to not catheterised. The majority of our cohort of spinal cord injured patients were first managed with permanent indwelling catheterisation. However, because of the increased incidence of urethral problems such as stricture and fistulae, the management was changed to other bladderemptying techniques such as crede manoeuver, bladder tapping, and also CIC. During the study period, suprapubic catheterisation was not widely used in our centre, the exception being when urethral catheterisation was impossible. Unfortunately, CIC was not widely accepted by the patients and lack of compliance is supported by our results. Our cohort of SCI patients who did not generally CIC, but used other forms of emptying the bladder showed similar results.
Our results did not show a significant correlation between the level of injury, micturation control, and bladder residual volume of less than 100 and 100-200 ml, with the E-O (P ¼ 0.498, 0.803, and 0.063, respectively). However, half of the 16 patients with a residual volume of more than 200 ml developed E-O. Moreover, a close look at the odd ratios comparing the rate of E-O in those with cervical spinal cord injury and also a border line P-value for the statistical comparison of the micturation control methods should not be overlooked. This could be explained with insufficient sample numbers for statistical calculation. A urethral flow pressure study might be useful in understanding the role of different voiding methods and the E-O in these patients. Muscular spasm was the only factor, which was statistically associated with E-O.
Recurrent UTI was not statistically significant for E-O (P ¼ 0.093), but this may be due to small numbers within our cohort. Those factors, which could be associated with recurrent urine infection (urinary fistula and diverticuli, urethral stricture, urinary stone, and vesico-ureteric reflux), were also not statistically predictive of E-O.
The main reason for the increased incidence of indwelling catheter-related urethral strictures was probably mismanagement. The mechanism of stricture formation may be poor hygiene after placing an indwelling catheter with secondary urethritis. Alternatively, patients failed to empty their urine bags regularly, leading to a pulled catheter by the heavy bag, which in turn causes urethral mucosal ischemia and stricture.
Juma et al 6 showed a 6% recurrent epididymitis rate in patients who had transurethral sphincterotomy. A total of 40 patients in our study had a similar procedure of which nearly 50% had E-O.
Vasectomy is expected to prevent the urethrovasal reflux and should decrease the risk of epididymitis by this mechanism. Back et al 19 looked at postprostatectomy epididymitis and found that vasectomy at the time of operation reduced the risk. Our four vasectomised patients did not develop E-O.
The main finding from our study was that patients with muscular spasm are at a decreased risk of E-O. Muscular spasm includes detrusor, external urethral sphincter, and lower limbs muscular spasm. The main method for the diagnosis of spasm was testing the bulbo-cavernosus reflex. Results of VCUG were also checked for any sign of bladder trabeculation as an indicator of spastic bladder. For those patients with equivocal evidence of flaccid/spastic bladders, urodynamic studies were performed. The mechanism for spasm protecting against E-O could be explained by patients with flaccid bladders having asymptomatic, Risk factors predisposing to epididymo-orchitis S Mirsadraee et al prolonged UTI. Although, our study has been unable to show a relation between recurrent, symptomatic UTI and E-O, this may be due to the latter group being treated early, and not having a chronic infection. Potential weaknesses included study design (retrospective approach), limitation in the number of cases, and difficulty in multifactorial analysis of the results. The higher rate of E-O in our patients compared to the literature could be due to the potential differences in our patients such as the duration of follow-up, personal hygiene, or climate differences and dehydration.
Although our results did not show a significant correlation between the majority of potential risk factors and the E-O in our patients, a prospective or multicentre study would be necessary in order to investigate the pathophysiology of the different risk factors for E-O in SCI, and to investigate the multifactorial effects of the risk factors.
